Résumé. 2014 L'expansion thermique (03B1) de 4'-n-octyloxy-4-cyanobiphényl (8OCB) a été étudiée en fonction de la pression sur différentes lignes isothermes par la méthode piézothermique. A proximité de la transition 03B1 smectique A-nématique apparaît une anomalie qui devient moins prononcée lorsque la température augmente.
1. Introduction. -Although the first observation of the re-entrant nematic behaviour in a pure compound was at high pressure [ 1 ] , the subsequent observation of this behaviour at atmospheric pressure [2] has led to the fact that most of the experimental studies that are being conducted on re-entrant nematogens are almost exclusively atmospheric pressure experiments. In fact, apart from the p-T diagrams of Cladis et al. [1, 3] , the only other studies at high pressure on re-entrant nematics are an X-ray [4] study and some A.C. calorimetric studies [5, 6] . We report here measurements on the thermal expansion (a) of 4'-n-octyloxy-4-cyanobiphenyl (80CB) as a function of pressure along 4 different isotherms by the piezothermal method.
2. ExperimentaL -The piezothermal or heat of compression method [7, 8] essentially consists of a measurement of a quantity of heat Q liberated by a volume Vs of the sample under a pressure variation of Ap. This quantity of heat is directly related to the thermal expansion coefficient a of the sample by the relation [9, 10] :
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Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:01982004307023900 where a, is the expansion coefficient of the containing material. The calorimeter used is a conventional flux calorimeter (SETARAM) adopted for high pressure experiments. The experimental set up which is the same as that used earlier for the study of the thermal expansion of water and some organic liquids, has already been described elsewhere [7, 8] and will not be repeated here. Essentially, the sample, contained in a pressure tubing and suspended inside the calorimeter, is compressed. The resulting heat liberated in the sample is measured as an emf by a set of 500 thermocouples which are electrically in series but thermally in parallel. The combined emf of the thermocouples is recorded and integrated as a function of time. The area under the « thermogram » [7] gives the quantity of heat Q caused by a change of pressure Ap. The apparatus having been initially calibrated using an ideal gas like nitrogen (see reference [7] for details regarding the calibration procedure used), i.e. ar and Vs being pre-determined, a of the sample can be determined using equation (1) . The absolute pressures and temperatures were measured to accuracies of ± 0.5 bar and ± 0.01 K respectively. They were also maintained to the same accuracies. The relative accuracy in the determination of oc is reckoned to be about + 2 %. 3 . Results and discussion. -The sample of 80CB used in the present study was purchased from BDH England and was used without further purification. The transition temperatures at 1 bar were 67.0 °C for the smectic A-nematic (A-N) and 81.0 °C for the nematic-isotropic (N-I) transitions. The p-T diagram, obtained using an optical cell [11] , is given in figure 1 . The maximum pressure of occurrence of the smectic A phase is 1.98 kbar which is in good agreement with the earlier data of Cladis et al. [1] and Garland et al. [5] . The experiment has been conducted along 4 area of the potential versus time curve integrated at each step. Initially, at pressures not close to the A-N transition, the time necessary for each step was about 40 min. However, in the vicinity of the A-N transition the recording and integration had to be carried out for much longer periods of time. No experiments could be conducted on the re-entrant nematic phase owing to the rapid crystallization of the supercooled smectic A phase. Figures 2(a)-(d) show the thermal expansion versus pressure curves for the 4 different temperatures studied. a exhibits an anomaly at the A-N transition. The strength of this peak decreases with increasing temperature and at the highest temperature studied, viz., 77.6 ~C, there is hardly any anomaly ( Fig. 2(d) ). Generally, it is far more difficult to achieve as fine a variation of pressure as of temperature. To [5, 6] . A detailed thermodynamic analysis of our piezothermal data is being carried out and will be published separately.
